Heterocyclic Synthesis, C yanothioacetam ide, Pyridazine Derivatives Cyanothioacetam ide (1) undergoes self condensation to give 4,6-diamino-3-cyano-2-pyridothione (2). The latter was utilised in synthesis of pyrido [2,3-c]pyrazole, pyrido [2,3-d]pyrim idine, bis-(pyridothione derivatives) through reaction with hydrazine hydrate, ethoxycarbonyl isothiocyanate and cinnam onitrile derivatives. Also 1 undergoes self dimerisation to give 13, the latter form the pyridazine derivative on coupling with benzenediazonium chloride.
As a part of our program dealing with the scope and a multiplet at <3 7 .3 5 -7 .5 8 ppm corresponds for and limitations of the use of activated nitriles in heterocyclic synthesis [1] [2] [3] . The title reagent seems very suitable for our purpose as it is known to be of high potential activity [4] . Recently we have reported for the self condensation of two moles of cyanothio acetam ide (1) in presence of sodium ethoxide to give 4,6-diamino-3-cyano-2-pyridothione (2). Now we found that 2 reacts with hydrazine hydrate to give the hydrazone derivative 3. On the o ther hand, conduct ing the reaction in dimethylform am ide instead of ethanol a pyrido [2,3-c] pyrazole derivative 4 is ob tained. Com pound 4 can also be obtained via refluxing of 3 in dim ethylform amide. Structures of com pounds 3 and 4 were established based on analytical and spectral data.
2 reacts with ethoxycarbonyl isothiocyanate to give a pyrido [2,3-d] pyrimidine derivative 6 through cyclisation of the non-isolable adduct 5. Structure of com pound 6 was established based on analytical and spectral data.
2 reacts with benzylidene m alononitrile (7) to give a product of molecular formula C9H 8SN6. Two pos sible isomeric structures 8 an 9 were proposed for the reaction product. Structure 9 was assigned for the reaction product based on spectral data in IR spectrum revealed only one CN stretching band at 2220 cm -1. !H N M R spectrum revealed the p re sence of six D 20 exchangeable protons four of which appear at d 5 .5 4 -5 .8 3 ppm , the other two at 6 6.18 ppm assigned for the three am ino functions, ylidene CH and phenyl protons. However, structure of compound 9 was strictly confirmed via identifica tion with an authentic sample prepared via reaction of 10 (recently we reported its synthesis [5] ) with benzaldehyde.
On the other hand, 2 reacts with benzylidene ethylcyanoacetate (11a) and ethoxym ethylene ethylcyanoacetate ( lib ) to give the corresponding bis-(pyridothione) derivatives 12a and 12b, respectively; such ylidene group exchange has been previously re ported [6] . Structures of compounds 12 a and 12 b were established based on analytical and mass spec tra data (cf . Tables I and II) . On the other hand, compounds 12a and 12b found to coincide with authentic samples obtained via direct reaction of compound 2 with benzaldehyde or ethyl orthofor mate in 2:1 molecular ratio respectively. Cyanothioacetamide (1) seems to behave similar to m alononitrile, undergoes self dimerisation in basic medium [7] . Thus, 1 in alcoholic/triethylamine solu tion at room tem perature gives a product of m olec ular formula C6H 8N4S2. Two possible isomeric struc tures 13 and 14 are proposed. However, structure 13 was established for the reaction product based on IR spectrum which revealed the presence of one cyano group at 2220 cm-1. M oreover, 13 coupled with ben zenediazonium chloride in presence of sodium hy droxide to give the pyridazine derivative 16. The reaction takes place through interm ediate form ation of the nonisolable hydrazone derivative 15 and cyclisation similar to the reported literature [8] .
1 condenses with an equivalent am ount of acetylacetone in presence of piperidine as a catalyst to give the 2-pyridothione derivative 17. The latter com- pound reacts with hydrazine hydrate and phenylhydrazine to give the hydrazone derivatives 18 a and 18b, respectively. 1 was found to react with ethyl cyanoacetate in presence of a catalytic am ount of piperidine to give the 2-pyridothione derivative 19. M oreover, reaction of 1 with cyanoacetamide in sodium ethoxide solu tion gave the same product 19 which seems to proceed via loss of am m onia from the nonisolable acyclic adduct 20. 
Experimental
All melting points are uncorrected. IR spectra were recorded on a Pye-Unicam Spectrophotom eter. 'H NMR spectra on a V arian EM-90 M Hz Spec trom eter. The Microanalytical data were perform ed by the Microanalytical D ata U nit at Cairo U niver sity.
3-C yano-4,6-diam ino-2-hydrazono-pyridine (3)
To a solution of com pound 2 (0.01 mol) in ethanol hydrazine hydrate (0.01 mol) is added. The reaction mixture is heated under reflux for 3 h then poured into ice/water containing few drops of hydrochloric acid. The solid product, so form ed, is collected by filtration. (6) A solution of ethoxycarbonyl isothiocyanate (pre pared by mixing ethylchloroform ate (0.01 mol) in dry acetone with ammonium thiocyanate (0.01 mol) and heating in w ater bath for 20 min) is added to a stirred solution of com pound 2 (1.6 g, 0.01 mol) in acetone (30 ml). The whole mixture is heated under reflux in w ater bath for 2 h then evaporated in vacuo. The remaining product is triturated with alcohol then collected by filtration. To a stirred solution of com pound 13 (0.01 mol) in ethanol (50 ml) containing sodium hydroxide (10 ml, 5% ) benzene diazonium chloride (prepared by mix ing sodium nitrite (0.01 mol) to the appropriate quantity of aniline in hydrochloric acid with cooling) is added. The reaction mixture is left at room tem perature for 4 h and the solid product, so form ed, is collected by filtration.
3,4,6-T riam in o-5-h ydro-pyrido[2',3 '-cjpyrazole (4)
M
3-Cyano-4,6-dim ethyl-2-thiono-pyridine (17)
To a solution of cyanothioacetam ide (1) (0.01 mol) in absolute ethanol (30 ml) containing triethylamine (1 ml) acetylacetone (0.01 mol) is added. The reac tion mixture is heated under reflux for 1 h then poured into ice/water. The solid product, so formed is collected by filtration. To a solution of compound 17 (0.01 mol) in ethanol (30 ml) hydrazinehydrate or phenylhydrazine (0.01 mol) is added. The reaction mixture is heated under reflux for 1 h then poured into ice/wa ter containing few drops of hydrochloric acid. The solid product, so form ed, is collected by filtration.
-A m in o -3-cyano-5-hydroxy-2-thiono-pyridine (19)
To a solution of compound 1 (0.01 mol) in abso lute ethanol (30 ml) containing '/2 ml of piperidine, ethyl cyanoacetate or cyanoacetamide (0.01 mol) is added. The reaction mixture is heated under reflux for 3 h then left to cool. The solid product, so formed, is collected by filtration.
a-Cyano-a-thiocarbam ido-acetam ide (21)
To a solution of compound 1 (0.01 mol) in acetic acid (50 ml) containing sodium acetate (5 g), trichloroacetamide (0.01 mol) is added. The whole mixture is heated under reflux for 4 h then poured into ice/water. The solid product, so form ed, is col lected by filtration.
